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We, Ortofedia GmbH, of Kiel— 4>ie> 
rkftsdotf, Salzredder 3, Germany, z German 
body corporate, do hereby declare the inven- 
tion, for which we pray that a patent may 
be granted to us, and- the metho d by which 
it iB to be performed, ro be particularly des- 
cribed in and; by the following statement: — 

The invenuoxr rektes to an instrument for 
enrring or severing bones from within the 
bones. 

Up to now, it has been common practice 
in surgery to saw or break through a bone 
from the outside thereof, which measure, 
however, involved the danger of infection, of 
shade, of a high loss of blood, or of an injury 
to vessels, nerves or tendons. 

In order to avoid this danger, the invention 
proposes an instrument designed lor an en- 
tirely different method of operation namely to 
cut or sever the bone not from its outside, 
-but to Insert a cutting tool through the mar- 
row-cavity> which is first drilled or otherwise 
provided with a central Opening for this 
purpose, into the interior of the bone, and 
to apply the tool against the inner wall of 
the bone. 

The invention consists in an instrument 
for cutting or severing a bone from within 
the bone, comprising a rotatahry driven cut- 
ting tool supported by am elongate flexible 
drive shaft being adapted to be inserted into 
the interior of a bone through a longitudinally 
drilled hole, and means adapted to be intro- 
duced into the drilled hole together with the 
cutting tool for urging and laterally displac- 
ing the cutting tool in the direction of the 
periphery of the banc, the said means being 
acmable from outside lie bone. 

According to one embodiment of the in- 
vention* having a plurality of cutting tools, 
rtafig tools are movable radially outwardly 
to a catting position against the bone wall, 

IPriae 4* 6d.} 



being urged by resilient means to tins 
position. 

The internal saw may be inserted into me 
bone in the manner which Is known for mar- 
row spikes or nails, i.e. it is introduced 
into the marrow-cavity of the bone Through 
a small skin puncture btinf; spaced a suffi- 
cient distance from the locition of the cut 
to be made. Similarly as in the case of driv- 
ing in marrow spikes or nsrfls, prior to in* 
sertion of the tool the maonw^caviry is en- 
larged by means of & km* marrow-cavity 
drill to a diameter exceeding; that of the saw 
disc of me internal saw by .04". 

The invention, will now be described in 
detail with reference to these preferred em- 
bodiments of the invention, as shown in the 
accompanying drawings, wherein; — ■ 

Figure 1 is a longitudinal section view 
through an embodiment oi the instrument 
according to the invention, ^vhh the displace- 
ment * T1 ** m,a pivoted ontwatdly; 

Figure 2 is a longitudmil sectional view 
through another embodimeait of the instru- 
ment of the invention, with the displa cement 
means pivoted omwardlys 

Figure 3 is a longitudinal sectional view 
through a third cmbodimeit of the instru- 
ment according to the im*rntian, whit the 
displacement means spread apart; 

Figure 4 is an elevations t view of the cir- 
cular saw disc with the displacement means 
retracted (insertion position^ in section along 
lines II — H of Figures 1 aiid 2; and 

Figure 5 is an deration* I view of the cir- 
cular saw disc with the di placement means 
expanded (operational position), in section 
along Ones U— II in Figures 1 and 2. 

In the drawings? the invention has been 
shown in a schematic foim only since the 
exact constructional conE^nratioo. will be 
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obvious » en expert from ft. present d* ^^^^ jS*"? 1 eSS 

^^oSTmaTof the narrow-cavity of with a pin 4" esKidtog ifemft, 

be ^d, and which b atrial ^^^Ml^^ll WdL 

*«, tfir of a «>bust elwv£»l«d xotatable may be provided w:tn an external uraows 

&±££tototoB *3t 2 having a lengd. adapwd » « 

„f^lFto*o2x 16". In tie embodi- the dement 4, or 4« may be secured agamst 

of from to *» , . - j„ » ?„ m v cicsired annular posmun. 



MJSKft WE ^^Tfaa^c^a^arposfion. 

5K, ?^ « «d wire, Farther, the einbJdtamt o ; Figure 1 Vr 

Eas KSbo&i shown in Figure duds one or mote collars 7 or the lfce 

?a ^to or a SeS is i«d for this gn^me** ^'1^5^ 80 

15 S^^Tbe other end of this shaft 2 may and .adapted ^f^***^*?^ W 

to comeeted through a dutch, (not 21ns- 4 withm the tube 5 parallel to the tnos oi 

°^ia a ^^ *A-**ta« shown fa F-e 3, the ' 

LS^SJdmoit 4 of subfamily form an angle with reject to Ac e»ttal 
jwciruiiii™-j"-x - - ^ 0 f tube 3^ anil preferably tx> be spreaa 

25 STE^^-S^ Sst is apart in radial fec^ rtomodifica- » 

to£ 5 «Snd^ ^S to^Tw d^c. Ae eSbnents oi figures 1 and 2 to order 

S to figure J, dc- ro mo^ tte dispfac.n S ^^l ^Jl^ 95 

30 ™n7V^ dK&2 both consist of a metol mg wis of the drive shah toward^ dw wdl » 

• J^wTa CTrri^tat. while a flexibfc of the tone, but » shifted by nieaos or a 

X' ^I&W forms an lever 4* mounted.* one end of the element 

^ ^^nr 4^ to*£ ein^diinems shown 4<t w project through a hole 8a in anal 

outer element in tns oaMU ™^ dtoscdon relatwe to the other power-transmii- 

35 "iSTto to SSemric mounting relative to ting, shaft 2e, « d-st, when 100 
u^LkK Wr5 fwh^Tk almost com- position shown in figure 3, the element 4o 

shown in ttgnre « *\ ^ fc rotation of the crivc shaft 2a together witb. 

3235 Ene^nd tfte to the the expanding m,ans 9, urge the : cuttfag 

ride AeteaTwall, so that the members to to cut into die bone wait 
opposjm rt» "J^J?™! laner point In the embodiment ittasnatcd in Figure 1W 

45 ton* may. he f^f* J? j£f BTroannE 2 the shaft 2, prior to or doting mtrodncdnn 

W« ^^L^ Xu? to loo^tS of^L to'jnmC into thr^xrow caviry, 

^^TtubXS ft-Taloug naty be poshed to^xo«»d«*o^ 

• t^Sre deference almonfih, if » .da- metres beyond the eod of the ojhto e^i 

« 3L?^fL£i^«5^M« be effieCKd right 4.1 The flfiribility of shaft 2 thnS permits IIS 
50 ^X^U w^Tthe remS the saw disc 1 v> be 

W toU bemc braben at a later tog ans to contact the bone w&U 21 the de- 

«f the none wau pbbi S ^ flf Displacement of the 

^ously, different cutting tools such a s a fever 5 retatosj Ae dbc ^to *b J-to- 
55 flXg a gttodmg wheel, or one or more cutting is effected by rotation of the shaft 120 
cotters may be used to e corresponding man- 2. 

^^ SSw^^^theem- T£\SL2&5£ « 1 
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odious to an expert from the present dis- 
closure- , 

Tht inarumcgt of the invention comprises 
ft small anting tool such as a circular saw 
5 disc 1, the diameter of which approximately 
corresponds to that «F the wirrow^xty of 
the bone to be severed, and which is attached 
t» the end of a robust elongated rotaiable 
powcr-OTMmitiing shaft 2 having a length 
10 of from 12" to about 16". In the embodV 
ment shown in Figure 1, this shaft com- 
prises a metal wire, preferably a steel wae, 
whereas in the embodiment shown m Figure 
2, a wire or a flexible shaft is used for tMs 
15 purpose. The other end of tins shaft 2 may 
^connected through, a dutch, (not Illus- 
trated) and throng a flexible drive shaft (not 
illustrated, either) to any one of the elecme 
or pmnw^ motors commonly used in an 
20 operating room. . 

^heshaft 2 extends into a flexibte tube 
3 whkh furthermore encloses an elongate 
poweiwtraiizmittm^ element 4 of snfetantMy 
& same length as the shaft 2, the end of 
25 which element 4 adjacent the saw disc is 
provided with a displacement means m the 
form of an approximately oescent-shaped 
lever 5 extending parallel to the saw disc 
la the embodiment shown in Figure 1 T eie- 
30 man 4 and shaft 2 bom consist of a metai 
wire, preferably a steel wire, whfle a flexible 
rub? coaxially enclosing shaft 2 forms an 
outer element 4a in the embodiments shown 
in Figures 2 and 3. < . 

35 Due to its eccentric mounting relative to 
ths saw hub, lever 5 {which is almost com- 
pletely covered by the saw disc in me sec- 
tional view of Figure 4) may be moved a 
substantial distance oat of the cucujator con- 
40 tour of the saw disc i by «^SJ* a *^ 
shown in Figure 5, so that The lever presses 
!3t one dde of the inner wan of the 
mbular bone and forces the saw disc to the 
apposite side of the bone wall, so that the 
45 W may be severed at *is iatterpomt 
upon rotation of the saw disc. By rotating 
the entire instrument about im Ionfijmdmal 
axis, the tubular bane is cut through along 
• entire drcumference although, if so <£- 
50 ttred, cutting need not be effected ngni 
tough the bone wait the remaining portion 
of the bone wall being broken at a later 

^^vionsfy, different cutting tools such as a 
55 millinc toot a grinding wheel, or one or more 
may be used in a corresponding man- 
ner instead of the cuxnilar saw disc. 

In onto to allow the leva S oT the mjp> 
bodimcnt shown in Figures I, 2, 4 **& * 
60 to be pivoted outwardly from the tube 3 
£ Tplane crossing the axis of I the powerw 
transmitting element ^ pref era^nor- 
mil to said axis, the element 4 of Ftaire 1 
benr at 4' in a right , angje at its end oppo- 
65 See to the lever or displacing means, and 



pases out of the cube in radial direction 
through an elongated hole 8 extending 
through e.g, about iao° of th& permhery of 
the tube. In the obstruction of Figure Z, 
rhe end of the outer element A* » provided 70 
with a pin 4" extending through said elon- 
gated hole. The angular portion 4' or pin A" 
may be provided with an external threading 
adapted to receive a nut 6 by means of which 
the element 4, or 4.i may be secured agafatft « 
the tube 3 in any desired angular position. 

Further, the embodiment of Figure 1 in- 
cludes one or mme collars 7 or the Hfce 
guide means disposed internally of the tube 
£nd adapted to guide shaft 2 and element w 
4 within the tube 5 parallel to the axis of 
die tube. 

In the cmbodimcat shown in Figure 3, the 
cutting tool preferably comprises three cut- 
ting member* U which are arranged respec- » 
rivery at the ends of three tool retainers or 
holders 5a adapted to be spread apart to 
form an angle with respect to the central 
axis of tube 3a an i preferably v* be spread 
apart in radial diicctkm. In this nwdifica- w 
tjon, the power-tr.msmitting element Aq is 
not provided about its longitudinal axis as in 
The embodiments of figure* 1 and 2 in order 
to move the displacing means Out of die rotate 
ing axis of the drive shaft towards the wall ^ 
of the bone, but is shifted by means of a 
lever Ah mounted on one end of the element 
4c to project tore ugh a bole 8a in axial 
direction relative to the other power-transmit- 
ting shaft 2e^ so tliau when in the retracted iw 
position shown in Figure 3, the element Aa 
allows expansion 03 the tool holders 5a under 
the action of an e: 7 an ling means 9a, e,g. m 
the form of three springs. In this case, the 
elongated hole &i must extend in the dirco- 1*» 
rion of the tube axis. Centrifugal force created 
by rotation of the c rive shaft 2a together with 
the expanding nvans 9a urge the cutting 
members 1* to cut into the bone walL 

In the embodkient illustrated m Figure W 
2 the shaft 2, prior to or during intro duction 
of the instrument into the marrow cavity, 
may be pushed for yard m extend some centi- 
metres beyond me end of the tubular element 
44. The flexjbilitj- of shaft 2 thus permits 115 
me saw disc 1 to be inclined from its relat- 
ing axis to contact the bone wall at the de- 
sired point of cutting. Displacement of the 
lever 5 retains thi; disc in this position and 
cutting is effected by rotation of the shaft 120 

2 ' WHAT WE CI AIM IS 

1. An instrumett for cutting or severing a 
bono from withir. the bone, comprising a 
rotatably driven cutting tool supported by an VZ> 
elongate flexible d rive shaft and being adap- 
ted to be inserted into the interior of a bone 
through a Jonrinidinally drilled hole, and 
means adapted to be introduced into the 
drilled hole together with the cutting tool 150 
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for urging and laterally displacing the cut- 
ring tod in the direction of the periphery 
of the bone, the said means being actuatable 
from outside the bone. 

2. An instrument as claimed in daim 1, 
wherein the means for urging and laterally 
displacing the cutting tool is movable from 
a position for insertion into the drilled hole 
of the bone, in which position its projection 
into a pfane normal to the direction of inser- 
tion of the said means into the bone is wirhin 
the periphery of The projection of the earring 
tool into the said plane, to an operative posi- 
tion in which the cutting tool is displaced 
from its position of insertion into the bone 
to a position against the bone wall. 

3. An instrument as claimed in claim 1 or 
2, wherein me means for urging and later- 
ally disrdacing the cutting tool comprises a 
lever means being supported ecc entr i ca l l y of 
the axis of rotation of the cutting tool, the 
lever means being pivotabk in a plane paral- 
lel and adjacent to the plane of rotation of 
the tooL 

4. An instrument as claimed in claim 3, 
wherein the lever means is crca cent-shaped, 

5. An instrument as claimed in any one 
of claims 1 bo 4 3 wherein the force for urging 
and laterally displacing the earring tool Is 
applied by a pin from outside the bone upon 
the means acting on the catting tool, by 
means of a flexible member located within a 
flexible tube surrounding the drive shaft. 

6. An instrument as riMmed in claim 1, 
wherein the means for urging and laterally 
displacing the cutting tool is provided on 
the rotatabie drive shaft itself, 



7. An instrument as cl limed in claim 6, 
wherein the meanB for mging laterally 
displacing the carting tool comprise resilient 
means biasing the cutting; tool against the 
inade of the bone wall, wlien in h> Operative 
position* 

8. An instrument as claimed in claim 7, 
wherein a plurality of cutting tools is used 
being movable radially •nxrwards to men: 
cutting position within the drill hole and 
rotatable around the axis of rotation of the 
shaft. 

9. An instrument as claimed in claim 1, 
wherein the cutting tool is supported on the 
resJBent means, 

10. An instrument as claimed in any of 
claims 5 to &> oompxismg an axially displace- 
able flexible tube adapted n relieve the means 
for urging the cutting uol from its intro- 
ducing position into its operative position 
and vice versa. 

11. An instrument as cl aimed in £l*frn 
5r or 10 7 comprising meeas for locking the 
flexible member or flex Me relieving tube, 
respectively, in a selected position within the 
radial range of displacement of the tool 

12. An instrument according to any one 
of the preceding claims, being rotatable 
around tbe axis of the bole drilled in the 
bone. 

13. An instrument for cutting or severing 
a bone from within the tone substantially as 
hereinbefore described will reference to, and 
as shown in, the accomp;inying drawings. 

MARKS & CLERK, 
Chartered Pate it Agents, 
Agents for the Applicants), 
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Leamington Spar, Printed for Her Majesty's Stationery Office by the Courier Press.— 1966. 

Published at The Patent Office, 25, Southampton Buildings, London* W.G2, from widen copies may be obtained. 



PAGE 35/48 ' RCVD AT 1(1)17/2005 2:10:12 PM [Eastern Daylight Time) * SVR:USPTO-EFXRF-6/33 * Dlfl$:2738300 1 CSID:3308772030 * DURATION (mm-ss):10-04 



F rom-MART I N&FERRARQLLP 



3308772030 



T-271 P. 036/048 



F-760 



1050383 COMPLETE SI^OHCATIOIM 

1 *mcct ™* drawing fc a reproduction a 
\ antt * the Original <m a reduced scale 
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